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DETAILED ACTION 
Claim Objections 

Claim 18 is objected to because of the following informalities: in association with 
the 'second probe' claiming, "plan" should be changed to - plane --. . Appropriate 
correction is required. 

Claim Rejections • 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 1 03(a). 

Claims 1-17 are rejected under 35 U.S.C. 103 as being obvious over the 
combined teachings of Slayton et al (US5103129), Seward et a ((US6059731), 
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Barabash et al (US5860926 and 5842991) and the 'Hossack/Eaton et al/Sliwa Jr. et 
al/Hossack et al collection'. (US 6423002, 651 1427,5876345 and 6045508) and Fujio et 
al (5471988). 

Slayton et al in Figs. 1a, 8 and 10 and attending text proposes a biplanar 
structure in which the first and second (endoprobe) arrays are intersecting and may in 
fact both be convexly curved, see col. 4 lines 53-57. During fabrication as shown in Fig. 
8 the array halves 71 associated with either the radially (convex) or longitudinally (linear 
or convex per the former statement) e may be separately fabricated. 

Accordingly Slayton et al presents that the convex bi-planar array with discretely 
fabricated subsections was known, albeit in and of itself the sub-arrays are never 
functionally operated separately. 

Barabash et al '991 teaches extended field of view by generally convexly 
oriented subarrays 10 along a first direction and planar arraysl 1 along a second 
direction. '991 incorporates as per col. 2 line 12 into the fast 3D imaging of the '926 
patent. 

Accordingly the Barabash et al set presents that crossed or orthogonal arrays in 
turn are operated as respective discrete transmit and receive subunits which may in 
turn be discrete plural arrays, albeit that the crossed arrays are operated together to 
perform the transmit/receive scanning foreacha single scanline. 

Seward et al in Figs. 3 and 7 evidences that catheter extended field of view was 
contemplated using longitudinal and radial arrays in concert , see Figs. 3, 5, 7 where at 



I 
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least two longitudinal arrays 56, 58 are functionally operated on opposite sides of the 
device as well as radial scanning C and/or forward convex scanning (52, 54, 48). 

Accordingly Seward et al poses that an assemblage of radial arrays along a 
catheter tip as per Fig. 7 or alternatively characterized, a radial assemblage of parallel 
longitudinal arrays about a catheter tip result in subunit operations which include 
multiple longitudinal and radial element assemblages. 

Sliwa et al which includes both external and in-body embodiments Figs. 1-2 
incorporates both imaging and tracking arrays 401 , 405 the latter of which may also be 
used for imaging. The principal imaging array may be curvilinear/curved/wide-view per 
col. 3 lines 46-67, and the tracking array may also be used for imaging see col. 9 top. 
(The ancillary force or pressure-measuring arrays are not of interest here as they are 
non-ultrasound.) Sliwa et al invoke the '002 and '345 patents, see col. 12 and 13 top 
portions which respectively ('002 Figs. 8-16, '345 Figs. 3-5 and 14, 16) include plural 
array configurations for the combined tracking-imaging or imaging-imaging applications. 
Related Hossack et al '508 shows additional variants Figs. 1-3, 5-10. 

Accordingly the 'Sliwa et al ...collection' teaches that a longitudinal or longitudinally 
oriented principal imaging array may be used with one or plural orthogonal tracking 
ultrasound arrays which may also image, and in the geometry variants identified above. 

Fugio et al Fig. 36 and col. 37 lines 48-53 establishes that an ultrasound array of 
imaging type may be orthogonally disposed to ultrasound phased arrays of therapeutic 
type in the case where therapy is contemplated concurrent to the imaging. 
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Accordingly Fugio et al teaches that orthogonal probe ultrasound array sets 
focused and targeted on the same area are known for the purpose of imaging the 
treated area. 

The references are variously operated in the usual ultrasound diagnostic imaging 
ranges and in geometry sizing and convexities appurtenant to vascular or 
transesophageal catheter or endorectal use. and in conjunction with beam steering and 
multiplexing associated with plural array operation interleaving and focusing and gain 
control circuitry and digital conversion to video for display of the images. 

Allowable Subject Matter 

Claims 18-25 have been objected to for the minor informality in claim 18 but 
would be allowable upon correction of that informality. 
Claims 26-27 are allowed.. 



Patentability Assessment 

An exclusivity wording serving to define patentable claim language with respect to 
claims 1 - 17 is difficult at this juncture because the presence of five categories of 
relevant prior art (orthogonal arrays manufactured in discrete subunits, high-resolution 
crossed arrays, probe-tip 3D arrays, orthogonal imaging arrays with tracking and 
orthogonal imaging and therapy arrays of common focus) with each category invoking 
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a multiplicity of interrelationships therebetween necessitates that the categories be 
grouped together under their broadest characterizations and applied concurrently in 
order to advance prosecution efficiently and avoid a piecemeal or incomplete 
consideration of this art. 

The following art was considered to be most relevant against claims 18-27: 
Seo et al (US6685644), Martin et al (US5398691) and Sharp (US61 20453) are all 
directed to composited 3D imaging using an external ultrasound imager which in the 
case of Seo et al is a volumetric imager and an internal radial or mechanically orientable 
2D ultrasound scanner in conjunction with a spatial locator system with which to 
maintain positional registry between the internal and external ultrasound systems, and 
in all instances the probe/probe arrays are interconnectedly operated.. The internal 
scanner in these systems however is particularized to a single 2D array orientable 
under referencing by the spatial locator system and is not adaptable to multiple array 
use without disadvantageously undoing the adaptations. 

Any inquiry concerning this communication should be directed to Jaworski 
Francis J. at telephone number 571-272-4738. 
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